General experimental procedures
All solvents and reagents were of analytical grade except acetonitrile which was of gradient grade for liquid chromatography (Merck). Methanol, acetone, n-butanol, sodium acetate, sodium hydroxide, sodium chloroacetate, sodium sulphate, sodium carbonate, ammonia solution (25%), glacial acetic acid (100%), and sulphuric acid (96-98%) were purchased from Merck. Diethylether and naphthoresorcinol were provided by VWR -Prolabo BDH. Ninhydrin came from UCB, and ethanol from Nedalco Royal. Sodium bicarbonate was purchased from Acros.
Sodium monofluoroacetate (100.2 %) and para-hydroxybenzoic acid were purchased from SigmaAldrich. N-methyl--alanine (≥ 98 %) was supplied by Fluka. 2,7-Diaminooctan-1,8-dioic acid (≥ 99 %) came from Ambinter SARL, and trigonelline (≥ 99 %) from NBCO nutritional Biochemical's Corporation. N-methyl--alanine was synthesized in our lab following a slightly modified procedure described in the literature [1] and was used without further purification.
Analytical TLC was achieved on precoated silica gel F 254 plates (Merck) in ascending mode.
NMR spectra were recorded with a Bruker Avance 500 spectrometer operating at a frequency of 500 MHz for 1 H, 125 MHz for 13 C at a constant temperature of 25°C. Analytes were dissolved in 600 µL of deuterium oxide (Euriso-top), and spectra were calibrated using TMSP as internal standard. One-and two-dimensional NMR experiments were performed using the standard Bruker software library. Analytical TLC was achieved on precoated silica gel F 254 plates (Merck) in ascending mode. After development, dried plates were examined under daylight, short (254 nm)-and long (366 nm)-wavelength UV light and, in most cases, were then sprayed to detect compounds lacking of UVabsorbing chromophore.
Bicuculline [1] , picrotin, and picrotoxinin [2] were internal references from our laboratory. Pilocarpin nitrate came from Bios. Strychnine nitrate was purchased from Federa. L-β-methylaminoalanine hydrochloride (BMAA) and kainic acid were purchased from Sigma-Aldrich.
The test solutions were prepared by dissolving an amount of lyophilized stem bark extract in water at (10 mg/mL). Aqueous solutions of commercial reference (1 mg/ mL) were used as standards.
The presence of several natural toxins (bicuculline [3] , kainic acid [4] , picrotin and picrotoxinin [5] , pilocarpin [6] , and strychnine [7] ) was checked by TLC using procedures described in the literature. Stock solutions (1.0 mg/mL) of sodium monofluoroacetate (reference) and sodium chloroacetate (internal standard) were daily prepared by dissolving the required amount of these compounds in water.
Sample solutions were obtained by extracting with 10.0 mL of the BGE an appropriate amount of powdered plant organ: 1 g for the leaves, 333 mg for the fruits, 500 mg for the stem bark, respectively.
In these conditions, monofluoroacetate could be detected in all plant organs. The mixture was vigorously shaken with a vortex (2 min) and then sonicated in an ultrasonic bath (10 min). The solutions were centrifuged at 10000 rpm for 5 min. The supernatant was filtered through a wad of cotton. This extraction process was repeated a second time on the powder residue. The combined 7 filtrates were then filtered through a membrane filter (sample A). Two additional sample solutions were also prepared. Sample B was obtained by adding 100 µg of sodium chloroacetate to 1 mL of the sample A. Finally, 1 mL of the sample A was spiked with 80 µg of sodium monofluoroacetate and 100 µg of sodium chloroacetate (sample C). Samples A, B, and C were then injected into the CE system. Finally, a sample solution spiked with sodium monofluoroacetate (80 μg) and sodium chloroacetate (100 μg) (sample C) was analysed. While one additional peak was found compared to the plant extract alone (sample A) -and corresponding to chloroacetate peak (cf. sample B) -the peak corresponding to monofluoroacetate in sample C was found to have a greater intensity compared to the peak observed in sample A confirming its identity ( Figures SI 1.A and SI 1.C) .
These experiments showed that the monofluoroacetate peak was very well separated from interfering anions species present in the plant extracts. 
Isolation of monofluoroacetate
In order to definitively prove the presence of monofluoroacetic acid in D. michelsonii, its isolation from the freeze-dried stem bark extract was carried out on the basis of its volatile character by steam distillation as previously described by Vickery [1] .
Freeze-dried stem bark extract of D. michelsonii (4 or 6 g, ± 5%) was dissolved in 15 mL of distilled water. After acidification by addition of 10 mL sulphuric acid 2 N, the solution was heated. The monofluoroacetic acid was steam distilled and then trapped in alkaline medium (NaOH 1N) which was then evaporated to dryness.
For MS experiment, monofluoroacetic acid was trapped in alkaline medium (NH 4 OH 2 N) and was then evaporated to dryness.
References:
1 Ninhydrin (for amino acids) or naphthoresorcinol reagents (for sugars) were used for plate revelation.
Fractions with same chromatographic profile were combined and concentrated under vacuum to yield ten principal fractions. The column was finally washed with a mixture of water-acetonitrile in varying
proportions. These washing solvents were evaporated to dryness and were considered as fraction 11.
The presence of sugars (glucose, fructose) in large quantities was detected by TLC analysis among other compounds in fraction 2 (80 -190 mL, yield = 40.7 %).
Trigonelline was identified in fraction 6 (330 -440 mL, yield = 6.5 %) on the basis of its NMR and MS data.
After pulverisation of ninhydrin reagent, reddish spots were observed in fraction 4 (210 -280 mL, yield = 6.3 %), fraction 7 (450 -500 mL, yield = 3.1 %), fraction 9 (800 -1010 mL, yield = 2.3 %), and traces in fraction 11 (yield = 10.3 %). HRMS data in conjunction with 1 H-NMR and 2D-NMR (HMBC, HSQC) spectral informations led to the structure determination of 3 amino acids, N-methyl--alanine (fraction 4), the very rare N-methyl-β-alanine (fraction 7), and a diacid described for the first time in a plant: 2,7-diaminooctan-1,8-dioic acid (fraction 9 and traces in fraction 11).
TLC analysis of amino acids
The 
Surgery and electroencephalographic recordings
For EEG recordings, mice (9 to 11 weeks old) were anesthetized with a mixture of ketamine (Imalgen ® , 100 mg/kg) and xylazine (Rompun ® , 10 mg/kg). In a stereotaxic frame, four monopolar stainless-steel electrodes were placed bilaterally over the fronto-parietal cortex and over the cerebellum (reference electrode) for surface EEG recordings. A bipolar electrode, formed of two twisted enamel insulated stainless steel wires, was also implanted in the hippocampus (AP= -1.8; ML= 1.6; DV =2 mm) with Bregma as reference [1] . Electrodes were connected to a female connector fixed to the skull with cyanoacrylate and dental acrylic cement (Dentalon For mice treated with umutambasha, a short delay was observed before the onset of symptoms.
During this period, no significant modifications were noticed in EEG traces. Behavioural changes arose gradually in mice and were characterized by a decreasing activity (immobility, irregular breathing, nodding) associated with hypersensitivity to external stimuli (involuntary starts). After approximately an hour, fast intermittent low-voltage spikes and spikes-waves evolving to seizure discharges appeared in the hippocampal trace and then were transmitted to the cortical regions.
These electrical activities occurred during periods of convulsive seizures and were followed by animal's death in the most intense crisis. In surviving animals, a weak EEG activity followed the convulsing activity, reflecting a hippocampal suffering. At this time, mice were cold and akinetic (comatose state). Almost normal electrical activities seemed to be recovered until recurrence of seizure some time before death. 
